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NOISE BLOCKING PRINTED CIRCUIT to the embodiments set forth herein . Rather , these embodi 
BOARD AND MANUFACTURING METHOD ments are provided so that this disclosure will be thorough 

THEREOF and complete , and will fully convey the scope of the 
disclosure to those skilled in the art . 

CROSS - REFERENCE TO RELATED 5 . In the drawings , the shapes and dimensions of elements 
APPLICATION may be exaggerated for clarity , and the same reference 

numerals will be used throughout to designate the same or 
This application claims the priority and benefit of Korean like elements . 

Patent Application No . 10 - 2014 - 0147089 filed on Oct . 28 , Printed Circuit Board 
2014 , with the Korean Intellectual Property Office , the 10 FIG . 1 is a cross - sectional view showing a structure of a 
disclosure of which is incorporated herein by reference . printed circuit board according to an exemplary embodiment 

of the present disclosure . 
BACKGROUND Referring to FIG . 1 , a printed circuit board according to 

an exemplary embodiment of the present disclosure may 

The present disclosure relates to a printed circuit board 15 uit hoard 15 include a core layer 110 having a cavity 115 disposed 
therein , an electronic component 150 included in the cavity and a manufacturing method thereof . 

Requirements for high levels of performance , miniatur 115 , a conductive partition 210 disposed on a side of the 
ization , and thinness in electronic products have increased , cavity 115 , and insulating layers 121 and 122 disposed on 

and below the core layer 110 . in accordance with the development of electronics industry . 
In order to cope with the above - mentioned trend , printed 2 dj 20 Radio frequency ( RF ) noise and thermal noise generated 

by an embedded electronic component may be transferred to circuit boards in which areas available for the mounting of other signal circuit layers and signal vias in the printed electronic components have been reduced through embed 
ding the electronic components in the interior thereof have circuit board , thereby deteriorating signal quality . 

In addition , in the case in which the thermal noise been developed . 25 generated by the embedded electronic component is not 
Related Art Document properly discharged , it may raise total temperature of the 

printed circuit board , thereby deteriorating performance of a 
( Patent Document 1 ) Japanese Patent Laid - Open Publi - product . 

cation No . 2009 - 081423 Therefore , according to an exemplary embodiment of the 
30 present disclosure , the conductive partitions 210 may be 

SUMMARY formed on the sides of the cavity 115 in which the electronic 
component 150 is embedded , so as to allow the RF noise and 

An aspect of the present disclosure may provide a printed the thermal noise generated from the embedded electronic 
circuit board blocking radio frequency ( RF ) noise and component 150 to be effectively blocked . 
thermal noise generated by embedded electronic compo - 35 The core layer 110 may have a structure having inner 
nents and discharging the noise through a discharge path , layer circuits 141 formed on an upper surface and a lower 
and a manufacturing method thereof . surface of the insulating layer and the inner layer circuits 

According to an aspect of the present disclosure , a printed 141 formed on the upper surface and the lower surface of the 
circuit board may include : a core laver having a cavity insulating layer may be electrically connected to each other 
provided therein ; an electronic component included in the 40 through a core via 171 . 
cavity ; a conductive partition disposed on a side of the The core layer 110 may be provided with the cavity 115 
cavity ; and insulating layers disposed on and below the core penetrating through the core layer 110 so that the electronic 
layer . component 150 may be inserted thereinto . The cavity 115 

may be formed by a punch or a blade . 
BRIEF DESCRIPTION OF DRAWINGS 45 The electronic component 150 may be included in the 

cavity 115 and may be buried in the cavity 115 by the 
The above and other aspects , features and advantages of insulating layers 121 and 122 formed on and below the core 

the present disclosure will be more clearly understood from layer 110 . 
the following detailed description taken in conjunction with The disposing of the conductive partitions 210 on the 
the accompanying drawings , in which : 50 sides of the cavity 115 may mean that the conductive 

FIG . 1 is a cross - sectional view showing a structure of a partitions 210 are formed on side surfaces of the core layer 
printed circuit board according to an exemplary embodiment 110 which are adjacent to the cavity 115 in the core layer 110 
of the present disclosure ; having the cavity 115 formed therein . 

FIG . 2 is a cross - sectional view showing a structure of a In the case in which the cavity 115 is formed in a 
printed circuit board according to another exemplary 55 hexahedral shape , the conductive partitions 210 may be 
embodiment of the present disclosure ; and disposed on one or more sides of four sides of the cavity 115 , 
FIGS . 3 through 11 are views sequentially showing a and more preferably , the conductive partitions 210 may be 

method of manufacturing a printed circuit board according disposed on all four sides of the cavity 115 in order to 
to an exemplary embodiment of the present disclosure . effectively block the RF noise and the thermal noise . 

60 As a material of the conductive partition 210 , as long as 
DETAILED DESCRIPTION it is a conductive material capable of effectively blocking 

noise generated from the electronic component 150 , any 
Exemplary embodiments of the present disclosure will material may be used without being limited . For example , at 

now be described in detail with reference to the accompa least one selected from the group consisting of copper ( Cu ) , 
nying drawings . 65 aluminum ( Al ) , and invar may be used . 

The disclosure may , however , be embodied in many The conductive partitions 210 may be formed by per 
different forms and should not be construed as being limited forming a plating process or a foil deposition process on the 
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sides of the cavity 115 . However , the process of forming the layers 123 , and the first and second outer layer circuits 142 
conductive partitions 210 is not necessarily limited thereto , and 143 may be electrically connected to each other through 
but as long as it may form the conductive partitions capable second signal vias 173 penetrating through the insulating 
of effectively blocking noise generated by the electronic layers 123 . 
component 150 , any process may be used to form the 5 A shape in which the insulating layers 124 are further 
conductive partitions 210 . formed on the second outer layer circuits 143 and the printed According to an exemplary embodiment of the present circuit board includes third signal vias 174 connecting third disclosure , the printed circuit board may further include a outer layer circuits 144 formed on surfaces of the insulating lower conductive shielding layer 221 disposed below the layers 124 and the second and third outer layer circuits 143 cavity 115 . and 144 is shown in FIG . 1 , but the present disclosure is not By forming the lower conductive shielding layer 221 necessarily limited thereto . For example , as long as the outer below the cavity 115 , the RF noise and the thermal noise layer circuits are formed within the scope which may be generated by the electronic component 150 embedded in the utilized by those skilled in the art , the number of outer layer cavity 115 may be more effectively blocked and a discharge 
path in which the noise may be discharged to the outside 15 circ itside 15 circuits which are formed may be adjusted . 
may be provided . Meanwhile , according to an exemplary embodiment of 
As a material of the lower conductive shielding layer 221 , the present disclosure , the printed circuit board may further 

similar to the conductive partition 210 , as long as it is a include discharging vias 175 formed so as to penetrate 
conductive material capable of effectively blocking the noise through the insulating layers 122 , 123 , and 124 and electri 
generated by the electronic component 150 , any material 20 cally connected to at least one of the conductive partitions 
may be used without being limited . For example , at least one 210 and the lower conductive shielding layer 221 so as to 
selected from the group consisting of copper ( Cu ) , alumi - discharge the noise to the outside . 
num ( Al ) , and invar may be used . The RF noise and the thermal noise generated by the 

The lower conductive shielding layer 221 may be formed embedded electronic component 150 may be blocked by the 
by performing a plating process on a lower portion of the 25 conductive partitions 210 and the conductive shielding layer 
cavity 115 or attaching a conductive supporting tape to the 221 and the noise may be discharged to the outside along a 
lower portion of the cavity 115 . However , the process of discharge path through the discharging vias 175 . 
forming the lower conductive shielding layer 221 is not Meanwhile , a solder resist 130 may be disposed on a 
necessarily limited thereto , but as long as it may form the surface of the printed circuit board so as to expose a circuit 
conductive shielding layer capable of effectively blocking 30 pattern for external connection pad of the outermost layer 
the noise generated by the electronic component 150 , any circuit 144 . 
process may be used to form the lower conductive shielding FIG . 2 is a cross - sectional view showing a structure of a 
layer 221 . printed circuit board according to another exemplary 
As such , according to an exemplary embodiment of the embodiment of the present disclosure . 

present disclosure , the electronic component 150 embedded 35 Referring to FIG . 2 , the printed circuit board according to 
in the core layer 110 may be surrounded by the conductive another exemplary embodiment of the present disclosure 
partitions 210 and the conductive shielding layer 221 . may further include an upper conductive shielding layer 222 
However , the electronic component 150 does not neces - disposed on the cavity 115 . 

sarily need to be directly connected to the conductive B y further forming the upper conductive shielding layer 
partitions 210 and the conductive shielding layer 221 , but a 40 221 on the cavity 115 , the RF noise and the thermal noise 
shape in which an insulating layer 121 is filled in a space generated by the electronic component 150 embedded in the 
between the electronic component 150 and the conductive cavity 115 may be more effectively blocked and discharge 
partitions 210 or the conductive shielding layer 221 may be paths in which the noise may be discharged to the outside 
possible . may be provided to both an upper side and a lower side of 

In addition , the cavity 115 in which the electronic com - 45 the electronic component 150 . 
ponent 150 is embedded does not necessarily need to have As a material of the upper conductive shielding layer 222 , 
a structure in which it is perfectly blocked by the conductive similar to the lower conductive shielding layer 221 , as long 
partitions 210 and the conductive shielding layer 221 , and as as it is a conductive material capable of effectively blocking 
long as it may effectively block the noise generated by the the noise generated by the electronic component 150 , any 
electronic component 150 , any shape may be possible . 50 material may be used without being limited . For example , at 

As the insulating layers 121 and 122 , a resin insulating least one selected from the group consisting of copper ( Cu ) , 
layer may be used . As materials of the resin insulating layer , aluminum ( Al ) , and invar may be used . 
a thermosetting resin such as an epoxy resin , a thermoplastic According to another exemplary embodiment of the pres 
resin such as polyimide , a resin having a reinforcement ent disclosure that further includes the upper conductive 
material such as glass fiber or inorganic filler impregnated in 55 shielding layer 222 , the printed circuit board may further 
them , for example , a prepreg may be used . However , the include the discharging vias 175 formed so as to penetrate 
materials of the resin insulating layer are not particularly through the insulating layers 122 , 123 , and 124 and electri 
limited thereto . cally connected to at least one of the conductive partitions 

The insulating layers 121 and 122 may have first outer 210 and the upper conductive shielding layer 222 so as to 
layer circuits 142 formed on surfaces thereof , and the inner 60 discharge the noise to the outside , at an upper side of the 
layer circuits 141 and the outer layer circuits 142 of the core electronic component 150 . 
layer 110 may be electrically connected to each other Method of Manufacturing Printed Circuit Board 
through first signal vias 172 penetrating through the insu FIGS . 3 through 11 are views sequentially showing a 
lating layers 121 and 122 . method of manufacturing a printed circuit board according 

In addition , insulating layers 123 may be further formed 65 to an exemplary embodiment of the present disclosure . 
on the first outer layer circuits 142 , second outer layer Referring to FIG . 3 , first , the cavity 115 may be formed 
circuits 143 may be formed on surfaces of the insulating in the core layer 110 . 
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The core layer 110 may have a structure having inner After the electronic component 150 is fixed within the 
layer circuits 141 formed on an upper surface and a lower cavity 115 by forming the insulating layer 121 on the core 
surface of the insulating layer and the inner layer circuits layer 110 , the supporting tape 160 may be removed . 
141 formed on the upper surface and the lower surface of the As a material of the supporting tape 160 , a material that 
insulating layer may be electrically connected to each other 5 does not leave residues at the time of the removal may be 
through a core via 171 . used so as not to influence a process after the removal the 

The inner layer circuit 141 may be formed by selectively supporting tape 100 . 
forming an etching resist on a copper layer of a copper clad Referring to FIG . 8B , the lower conductive shielding 
laminate by a photo - lithography method and applying an ñ layer 221 may be further formed below the cavity 115 . 
etchant on a copper layer region on which the etching resist # 10 By forming the lower conductive shielding layer 221 
is not formed , so as to selectively remove the copper layer . below the cavity 115 , the RF noise and the thermal noise 

generated by the electronic component 150 embedded in the The core via 171 for an electrical connection between the cavity 115 may be more effectively blocked and a discharge inner layer circuits 141 may be formed by forming a path in which the noise may be discharged to the outside through - hole in the core layer 110 and plating the through - 15 m the core layer 110 and plating the through - 15 may be provided . 
hole . The lower conductive shielding layer 221 may be formed 

The cavity 115 may be formed by laser , a punch or a by performing a plating process on the lower portion of the 
blade . cavity 115 after the removal of the supporting tape 160 . 

Referring to FIG . 4 , the conductive partitions 210 may be In addition , according to another exemplary embodiment 
formed on sides of the cavity 115 . 20 of the present disclosure , in the case in which as the 

The sides of the cavity 115 may mean side surfaces of the supporting tape 160 , a conductive supporting tape including 
core layer 110 which are adjacent to the cavity 115 in the at least one selected from the group consisting of copper 
core layer 110 having the cavity 115 formed therein . ( Cu ) , aluminum ( Al ) , and invar , the conductive supporting 

In the case in which the cavity 115 is formed in a tape may be immediately used as the lower conductive 
hexahedral shape , the conductive partitions 210 may be 25 shielding layer 221 without not being removed . 
formed on one or more sides of four sides of the cavity 115 , The lower conductive shielding layer 221 may include at 
and more preferably , the conductive partitions 210 may be least one selected from the group consisting of copper ( Cu ) , 
formed on all four sides of the cavity 115 in order to aluminum ( Al ) , and invar , for example . 
effectively block the RF noise and the thermal noise . Meanwhile , according to another exemplary embodiment 

The conductive partitions 210 may be formed by per - 30 of the present disclosure , the upper conductive shielding 
forming a plating process or a foil deposition process on the layer 222 may be further formed on the cavity 115 . 
sides of the cavity 115 . However , the process of forming the When the upper conductive shielding layer 222 is further 
conductive partitions 210 is not necessarily limited thereto , formed , the upper conductive shielding layer 222 may be 
but as long as it may form the conductive partitions capable formed ( not shown ) before the insulating layer 121 is 
of effectively blocking noise generated by the electronic 35 stacked on the core layer 110 . 
component 150 , any process may be used to form the The upper conductive shielding layer 222 may be formed 
conductive partitions 210 . by performing the plating process , or the like , similar to the 

The conductive partition 210 may include at least one lower conductive shielding layer 221 , and may include at 
selected from the group consisting of copper ( Cu ) , alumi least one selected from the group consisting of copper ( Cu ) , 
num ( Al ) , and invar , for example . 40 aluminum ( Al ) , and invar . 

Referring to FIG . 5 , a supporting tape 160 may be formed Referring to FIG . 9 , an insulating layer 122 may be 
below the core layer 110 . formed below the core layer 110 . 

The supporting tape 160 may serve to temporarily fix the As the insulating layer 122 below the core layer 110 , the 
electronic component 150 inserted into the cavity 115 . resin insulating layer may be used , similar to the insulating 

Referring to FIG . 6 , the electronic component 150 may be 45 layer 121 on the core layer 110 . 
inserted into the cavity 115 . Referring to FIG . 10 , first signal vias 172 and discharging 

The electronic component 150 inserted into the cavity 115 vias 175 that penetrate through the insulating layers 121 and 
may be attached to the supporting tape 160 so as to be fixed 122 and first outer layer circuits 142 on the surfaces of the 
thereto . insulating layers 121 and 122 may be formed . 

Referring to FIG . 7 , an insulating layer 121 may be 50 The first signal vias 172 and the discharging vias 175 may 
stacked on the core layer 110 so as to cover the electronic be formed by forming vias holes ( not shown ) in the insu 
component 150 . lating layers 121 and 122 and filling the via holes ( not 
As the insulating layer 121 , a resin insulating layer may shown ) with a conductive material by the plating process . 

be used . As materials of the resin insulating layer , a ther - The via holes ( not shown ) may be formed by using a 
mosetting resin such as an epoxy resin , a thermoplastic resin 55 mechanical drill or a laser drill , but are not necessarily 
such as polyimide , a resin having a reinforcement material limited thereto . 
such as glass fiber or inorganic filler impregnated in them . The laser drill may be a CO , laser drill or a YAG laser 
for example , a prepreg may be used . However , the materials drill , but is not necessarily limited thereto . 
of the resin insulating layer are not particularly limited In this case , the discharging vias 175 may be formed by 
thereto . 60 exposing at least one of the conductive partitions 210 and the 
By stacking the insulating layer 121 on the core layer 110 lower conductive shielding layer 221 at the time of the 

and applying heat and pressure thereto , a space between the forming of the via holes and filling the via holes with the 
electronic component 150 and the conductive partitions 210 conductive material by the plating process . 
may be filled with the insulating layer 121 , so as to fix the The first outer layer circuits 142 may be formed by 
electronic component 150 within the cavity 115 . 65 forming a plating resist ( not shown ) which is patterned so as 

Referring to FIG . 8A , the supporting tape 160 may be to have opening parts on the insulating layers 121 and 122 
removed . and then applying processes such as an electroless plating 
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process and an electroplating process to the opening parts so forming either one of a lower conductive shielding layer , 
as to fill the opening parts with the conductive material . on a lower surface of the electronic component , and an 

The inner layer circuits 141 and the first outer layer upper conductive shielding layer , on an upper surface 
circuits 142 may be electrically connected to each other of the electronic component ; 
through the first signal vias 172 . forming insulating layers on and below the core layer ; 

Referring to FIG . 11 , a build - up layer including the filling a space formed between the conductive partition second and third signal vias 173 and 174 , the discharging and the electronic component with one of the insulating 
vias 175 , and the second and third outer layer circuits 143 layers ; 
and 144 may be further formed by further forming the exposing the conductive partition by forming via holes in insulating layers 123 on the first outer layer circuits 142 and 10 the insulating layers ; and repeating a process of forming the first signal vias 172 , the forming discharging vias by filling the via holes with a discharging vias 175 , and the first outer layer circuits 172 . 

In this case , the formed build - up layer may be formed conductive material using a plating process . 
within a scope which may be utilized by those skilled in the 9 . The method of claim 8 , further comprising , before the 

15 forming of the insulating layers on and below the core layer , art . 
As set forth above , according to exemplary embodiments forming the lower conductive shielding layer below the 

of the present disclosure , the RF noise and the thermal noise cavity . 
generated by the embedded electronic component may be 10 . The method of claim 8 , further comprising , before the 
effectively blocked and discharged . forming of the insulating layers on and below the core layer , 

While exemplary embodiments have been shown and 20 forming the upper conductive shielding layer on the cavity . 
described above , it will be apparent to those skilled in the art 11 . The method of claim 8 , wherein the inserting of the 
that modifications and variations could be made without electronic component into the cavity includes : 
departing from the scope of the present invention as defined forming a supporting tape below the core layer ; and 
by the appended claims . attaching the electronic component to the supporting tape . 
What is claimed is : 25 12 . The method of claim 11 , wherein the supporting tape 
1 . A printed circuit board comprising : is a conductive supporting tape including at least one a core layer comprising a cavity provided therein ; selected from the group consisting of copper ( Cu ) , alumi 
an electronic component disposed in the cavity ; num ( Al ) , and invar . a conductive partition formed on side surfaces of the 13 . The method of claim 8 , wherein the conductive cavity ; s 30 partition is formed by a plating process or a foil deposition 
a conductive shielding layer formed on either one of a process . lower surface of the electronic component and an upper 

surface of the electronic component ; 14 . The method of claim 9 , wherein the lower conductive 
insulating layers disposed on and below the core layer ; shielding layer is formed by a plating process or by attaching 

and a conductive supporting tape . 
discharging vias penetrating through the insulating layers 15 . A printed circuit board comprising : 

and electrically connected to the conductive partition , a core layer comprising a cavity provided therein ; 
wherein the conductive shielding layer contacts the dis an electronic component disposed in the cavity ; 

charging vias , and a conductive partition formed on side surfaces of the core 
wherein a space formed between the conductive partition 40 layer adjacent to the cavity ; 

and the electronic component is filled with one of the a conductive shielding layer formed on either one of a 
insulating layers . lower surface of the electronic component and an upper 

2 . The printed circuit board of claim 1 , wherein the surface of the electronic component ; 
conductive partition is formed on four side surfaces of the insulating layers disposed on and below the core layer ; 
core layer adjacent to the cavity . 45 and 

3 . The printed circuit board of claim 1 , wherein the discharging vias electrically connected to the conductive 
conductive partition includes at least one selected from the partition , wherein the discharging vias are exposed to 
group consisting of copper ( Cu ) , aluminum ( Al ) , and invar . an exterior of the printed circuit board and penetrate 

4 . The printed circuit board of claim 1 , wherein the through the insulating layers , 
conductive partition is formed by a plating process or a foil 50 wherein a space formed between the conductive partition 
deposition process . and the electronic component is filled with one of the 

5 . The printed circuit board of claim 1 , wherein the insulating layers . 
conductive shielding layer includes at least one selected 16 . A method of manufacturing a printed circuit board , the 
from the group consisting of copper ( Cu ) , aluminum ( Al ) , method comprising : 
and invar . forming a cavity in a core layer ; 

6 . The printed circuit board of claim 1 , wherein the forming a conductive partition on side surfaces of the core 
conductive shielding layer is formed by a plating process or layer adjacent to the cavity ; 
by attaching a conductive supporting tape . inserting an electronic component into the cavity ; 

7 . The printed circuit board of claim 1 , wherein the forming either one of a lower conductive shielding layer , 
electronic component is surrounded by the conductive par - 60 on a lower surface of the electronic component , and an 
tition and the conductive shielding layer . upper conductive shielding layer , on an upper surface 

8 . A method of manufacturing a printed circuit board , the of the electronic component ; 
method comprising : forming insulating layers on and below the core layer ; 

forming a cavity in a core layer ; exposing the conductive partition by forming via holes in 
forming a conductive partition on side surfaces of the 65 the insulating layers ; 

cavity ; forming discharging vias by filling the via holes with a 
inserting an electronic component into the cavity ; conductive material using a plating process ; and 
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filling a space formed between the conductive partition 
and the electronic component with one of the insulating 
layers , 

wherein the discharging vias are exposed to an exterior of 
the printed circuit board and penetrate through the 5 
insulating layers . 

* * * * * 


